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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To obtain an optical pickup device which 
detects tracking error signals of an optical recording 
medium having a H4 pit train and a m guide groove 
CONSTITUTION: Letting the pitch of a track T of an 
optical disk be 'p' in a three spot system, when the 
irradiated position with a main spot 20 is located at a 
track center, the position which is deviated for the 
amount of ±p/4 in the track pitch direction from the track 
■ center at which the spot 20 is located, is irradiated with a 
pa.r of side spots 21 and 22, and a tracking error signal 
TES is detected by the detected light quantity by each of 
the side spots 21 and 22. Moreover, for a deform DPP 
system, no change is made for the positional relationship 
among the spots 20, 21 and 22 and a tracking error 

signal TEP is detected by the detected light quantities of the spots 20, 21 and 22 The signals 
TES and TEP are selectively outputted based on the kind of an optica, disk. ' 
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* NOTICES * 

l.This document has been translated by comouter Sn th, * . 

Precisely. oy com Puter. So the translation may not reflect the original 

3Cthel° WS W ° rd Which can not be tamslatod. 
3.1n the drawings, any words are not translated. 




[Claim(s)] 

nSi^t^ 

mediates the side spot of the pair which! eTuheTs'ta^ce to aid £ **** Where a mutuaI di ^ce 
natural number), A photodetection means to detec Sited «Z 38 P(2fl - 1)/4 by n P /2 < n is *e 
the side spot of said pair to each ** The 1 *t tr^tV™ retlected h g ht component by said Maine soot and 
tracking error signal based on the d^J^ZE^ means which deSf 

reflected light component by the side spoTof saTd oai? f ^l m / P^detection means to detect the 
which detects a tracking error signal based L IS 5T' ? nd tadffl « error «P«aI detection means 
to detect the reflected ifght caS^ Kua^a^? ^ * * Photodetection ^ 
equipment characterized by providing an oDtiLT^? ^ Slde Spot of said P™> Optical pickun 
class of said optical recording m^ J^£?^T^ distincti °n means to dTsrmgdshZ 
signal of said lst or 2nd trac^T^^^ switches tES££° 

f °P lc ^eoording-medium distinction meW ^ aCC ° rdlng to 1116 distinc ^n result in mis 

with the differential output of two ^S^^SSS^ t t Signal from diff ^nTe 

« to detect the difference of tediffXte LtutS? S ? ° f ^ m 3 P hotod *ection 
ofhgh in a photodetection means to detecTand &e reflftSl ^° ° UtpUt ° f Ae detection quantity 
Optical pickup equipment according to clahnTby ffi? SfiSSST * ^ ^ *" 

[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prIciset 0CUment ^ b6en taMlatod ^ C ° mPUter ' S ° ^ translation ma y not reflect original 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention! 
[0001] 

[Industrial Application] This invention relates to the optical pickup equipment whose extract of a truck 

SATSf'S about ,he optfcal disk - ** ^ T 

[0002] 

description of the Prior Art] Although the optical disk only for [, such as CD, CD-ROM LD (laser 
disc), etc. which have spread widely conventionally, ] playbacks has lambda/4 of piftodns wifotoe 

™S P ^T P T! ^ fOT SUCh m ° pticaI disk ' 3 methods ™ adopted as Sng j£vo 
method for detectmg the truck error over an optical disk ^King servo 

[0003] Drawing 3 is what shows the outline configuration of the optical pickup equipment which 

adopted 3 spot methods. The laser beam by which outgoing radiation wa! oSdSSSS me iL 

diode 1 used as a laser light source is given to a diffraction grating 2. After dividing ; nto Te o^oXand 

TL^ ln T°\ ^ 45 ^ ° f Plane ° f P° lari ^tion are rotated with the quarter-^ X plate 
6 In <£l P dlSk 7 18 - 1ITadiated 38 * e Mai *e ^ot and a side spot of a pair tough an IS lenf 
6. In this case supposing it sets to p the pitch of the truck T formed in an optical disk 7^ shown in 
tangi , and the Maine spot 8 is centering on a truck, as for the side spote and i0 ofa paTol a 
^10^ ±G direCti ° n 8aP ****** ° f a ^ pitch from Struck core at ZZ "neMaine 

El^f ° bjeCtive IenS 6 pass ' 90 P° larizes and it is made for 45 more degrees 

of plane of polanzation to rotate with the quarter-wave length plate 5, and to carry out ^cidence to f 
poknzation beam splitter 3 through a colhmator lens 4, and to carry out incident of thTpart Tor 

^STih refle ? d fr ° m the ,° Ptical di8k 7 10 ^ PhotodetectionSon 14 by this polSon team 
splitter 3 through a concave lens 12 and a cylindrical lens 13 puianzauon oeam 

h°vT, ] ntL Sh0W ? in 7^5^ * refleCted light com Ponent concerning the Maine spot 8 receives light 

si* fsootstand Tt m det Tu !!' f d hC iS ^ f ° r the refleCted 6* com P--t on™ftf 
KSS a ? ^ 10 10 receive h S ht °y & e optical detector 91,101 here S 
[0006] And after adding the signal (SA, SB, SC, and SD) according to the detection quantity of lieht 
obtamed by the quadnsection light detector 81 with adders 15 and 16, respective ^ 
%££Si amphfiCIS 17 "? 18 ^ and a Pla >* ack ** ^ is outputted a^ ^CSA+SCH Q ' 
Sec. SsCWS^^" 1 ? ' " d f ° Ca ! erTOr Signal ^ E b * toe^tigmatism^Sod is 
detector 9n5 ii « r ?" (S , SD) ?° m °P eratl0nal amplifier 18. Furthermore, output SE of the optical 
MTCFSE And ^ S It 1 f ° Peratl0nal ^ fS? 19 is suppUed toe tracking error signal TE is output 
iiur signal i u, respectively, and a tracking servo circuit are supplied, the drive signal of a biaxial 

ST 1S |?f ra l ed ' ^ ° bjeCtive lens 6 is 111 toe direction Ld tne dirTction Ta tek£ 
attach and detach to an optical disk 7, and it is made to perform a focus and Sng coS 
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[0007] I According to the optical pickup equipment which carried out the deer and adopted such 3 snot 
methods So that clearly also from the relation of the activation depth of a pit and the SoutoutTwch 
are shown in (a) of tomg2 mentioned later About the optical disk in which the ^HSffiSf 
EiEilS ° ^ ms like CD > CD " R OH and LD also from this by becomfng maTon 

lambda/4 of the points The modulation factor of the reflection diffraction quantity of lighTby tiie pit 

^ssr- which sm **** was ° btained J ™ 

[0008] By the way, with such an optical disk, although the optical disk (Write Once or Erasable disk) 
which enabled record playback other than the thing only for playbacks mentioned Tove ™ an optica 

over !taS2£T " ' 4 ^ d ° ^ 6XiSt ' lambda/8 ° f ^ raiIS m f °™ ed 

[0009] 

[Problem(s) to be Solved by the Invention] However, if the optical pickup equipment which adooted 3 
spot methods mentioned above be use in order to detect a truck error signal to Kffle 

/ SSShf r bd f UCh * ° n lamMa/8 ° f the P 0ints > 1116 si ^ al outpufrelative value "whTc fell 
considerably from the maximum point so that clearly also from the relation of the activation S !f7 
pit and the signal oujput which be show in (a) of drawing 2 . For this reason ^about^e Sat dfk 
which enabled record playback which has lambda^fgdde rails S/Nof a tZk< 1™ X a 

mo ,S ^ *? Cti ° n C ° U,d n0t d ° *• ^ — I goTwor^an^ stebfl^T ^ § ° ^ 
£22 m * lnventl0n was ^ ade in view of the above-mentioned situation, and aims at offering the 
optica pickup equipment which enabled detection of a truck error signal respectively ^besTabout the 

ffida/T g medlUm ^ ^ ^ ° PtiCal ^ ° f lambda/4 0f 3 traint ndte gSdSof 



[0011] 



[Means for Solving the Problem] The Maine spot located centering on a truck when the track nitch of 
where 3 " " * * P t0 " ^ ***** ™ di ™> The ^S^S^l- 

S )/4 ^^32^^ ^ Side SP ? ° f ^ ^ WWch S6t ^ distance t0 said M^ott p 
Jh?2u Y f P ?' ^P hotodetectlon mean * to detect the reflected light component by said Maine soot and 

2 ZT^rT y 1St **** OT ° r Si ^ al ^ctionmeans winch detects T 
lgnaI based on * e dete ^tion quantity of light in a photodetection means to detect the 

whTofdt ^ T P i° Dent by thC Side Sp0t ° f Said P air ' ™ Q 2nd «ror signal detection means 

t^d L^^^^ ^ ^ t det6Cti0n qUantity 0f ^ in a Photodete^on ^s 

hv7™ T ret ! ected 1 ^ ht component by said Maine spot and the side spot of said pair It is constituted 
by a record-medium distinction means to distinguish the class of said optical recording ^ned IZ and me 
ou*ut signal switch means which switches the output signal of said 1st or 2nd SS? 

mm AcToTn t0 ^ diStinCti0n reSU,t * **» reco ^dium distinction mean^ ^ 
[0012] According to this invention, moreover, the 1st tracking error signal detection means A truck emir 
signal is detected from the difference of the cumulative outpul of two git outpunXTettti^n 

s'Sir T^M^ deteCti ° n m ,T t0 deteCt 08 refl6Cted ^ * 2 sS sp°ot of 

nf ciw n ^ eiT ° r SlgnaI detectl0n ^ans The reflected light component by the side snot 

^SllTL^t tS , ° f t d f Cti r ° f light m a Photodetection means to 

fa* XrtJfZ differential output of each two split output of the detection quantity of light 

ma photodetection means to detect, and the reflected light component by said Maine sp\>t ^ 

[Function] Consequently, according to this invention, when the track pitch of this optical recording 
based on a. detects quant,* „f lighl in a photodetection means by 8 which thf^tS^ 11 ^ 



1/13/06 



JP,07-320287,A [DETAILED DESCRIPTION] 



Page 3 of 6 



detection means detects the reflected light component by the side spot of a pair Based on the detection 
quantity of light in a photodetection means by which the 2nd tracking error signal detection means 
detec s the reflected hght component by the Maine spot and the side spot of a pair, the tracking error 
signal by the DPP (differential PUSHUPURU) method is detected. It is the thing it was made to output 
alternatively the tracking error signal by 3 spot methods or the DPP method through an output signal 
switch means in this condition according to the class of optical recording medium, and the truck error 

mSELU « npp 7 , Ulatl °u f f ° r m ° re nearly ° ptimal ±aa *» eiTor g^ted with 3 spot 

? Ta I / meth °^ ? n be det6Cted t0 the record medium which ^ a record medium with 
lambda/4 of pit trains, and the guide rail of lambda/8 by this 

' [0014] 3 

[Example] By the way, by 3 spot methods adopted as the optical disk only for playbacks mentioned 
above detection cannot do the truck error signal which S/N of a truck error signal also got worse and 
was stabilized like the magneto-optic disk which enabled record playback about what formed lambda/8 
ot guide rails over the perimeter. 

[0015] For this reason, the push pull method is conventionally considered as what detects the truck error 

surgery prism which amends horizontal and 
I vl r u a , r hght S0Urce may be removed « order that it may be easy to generate offset to 
the shift of an objective lens, and a disk tilt compared with 3 spot methods and the thing of such a push 
pull method may simplify an optical pickup especially, since priority is given to a RF signal the 

fiS'Sr °t 1? u T i0n ° f a *"* Wi " b£ enlarged t0 the record direction > butifit carries out 
like this, it will much more become easy to generate offset. Then, the DPP (differential push pull) 
method is considered in order to press down generating of such offset 

[0016] Although the SAPUSU pot was being used for the conventional DPP method to the Maine spot 
havmg shifted it P/2, a subspot is used for the deformation DPP method used by this invention, shifting 
it P/4. It is made to enable detection of the best truck error signal because this changes 3 conventional 
beam methods and the method of an operation also with the optical disk with lambda/8 of guide rails 
respectively as well as the optical disk with lambda/4 of pit trains 

[001 7] Hereafter, one example of this invention is explained according to a drawing. In this case, since 
the main configuration of optical pickup equipment is the same as that of drawing 3 mentioned above 
explanation here is omitted. • * 1U1UUCU dDOV e> 

[0018] Drawing 1 shows the outline configuration of the exposure physical relationship of an optical 
TSZtT Ph0t0d l ectl0n se <* on t0 m °P tica l disk by optical pickup equipment. In this case drawing 
1 shows the case of the optical disk only for having-pit trains of lambda/4, such as CD, CD-ROM - and 
LD (laser disc), playbacks as an optical disk. 

^ t XP ° SU ? l0 , C ?T . 0f ** Maine Sp0t 20 is centerin g on a t™* when ^ Pitch of the truck T 
formed m such an optical disk is set to p, as for the side spots 21 and 22 of a pair, only **p/4 will 

located ° n ^ ****** ° f 3 *** PitCh fr ° m the ^ C ° re at Which ^ Mai ^ spot 20 is 

[0020] And the reflected light component concerning the Maine spot 20 receives light bv the 
q^dnsection i light detector 23, and he is trying for the reflected light component concerning the side 
spots 21 and 22 to receive light by 2 division light detectors 24 and 25 

[0021] Moreover, while adding the signal (SE and SF) according to the detection quantity of light in 2 
division light detector 24 which receives the side spot 21 with an adder 26 (SE+SF) The signal (SG and 

22 To ° a 1 qU3ntity ° f light in 2 division light detector 25 which reives the side 

Z Jvinl £ add6 L 27 (S ^ SH) - Tmck error signal TES m 3 s P ot metI ">ds mentioned above 

(OT^^il^ ^ 27 10 ° perati0naI 28 ' md emulating (SG+SH)- 

[0022] Push pull signal TE 0 according to the Maine spot 20 by, giving the signal (SA, SB SC and SD) 

uZe 2 °™ ? det6Ctl0n ^ % ° f light in the ^ adris ^n light dftector 23 which receives £ } 
Maine spot 20 to an operational amplifier 29 on the other hand, and calculating (SA+SD)- (SB+SC) It 
asks. By moreover, the thing for which the signal (SE and SF) according to the detection qLtity of 
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STJS JseIf^ m^hp 2 i rCC f iV6S the SidC Sp0t 21 is S iven to an national amplifier 
JU, and (i>t-SF) is calculated Push pull signal TE 1 By givine the sit™ I ™<\ «n J / jr 

detection quantity of light in 2 division ligft detector * *» 

operational amplifier 3 1, and calculating (SG-SH), while asking Push pull signal TE 7 It asks and is the 
push pull signal TE 1 . Amplifier 32 is minded. To an adder 33 Push pull signal TE 2 G ve the direct 
adder 33 and these are added. Furthermore, amplifier 34 is minded for the addition resZt an adSr 33 
and it ,s the above-mentioned push pull signal TE 0. An operational amplifier 35?s given an^t is the 
truck error signal TEP in a deformation DPP method from the result of an operative He is ^g to 

[0023] Here a deformation DPP method is explained further in full detail. In this case the amount a of 
gaps of the side spots 21 and 22 to the pitch p and the Maine spot 20 of the truck T formed TmoXll 
disk (= p/4) remains as it is. Each push pull signals [ TE / TE, TE II /, and / 2 ] 0 acquired 1 W the 
configuration mentioned above It assumes that it is a sine wave and they are AO > Al Z fanZfttt 
about the amplitude BO, Bl, and B-2 If it carries out Push pull sisals [TE / TE wfu^mS of 
each spots 20, 21, and 22 It asks below. m/i /, and/2 ] 0 of 

wil^^ =A1 sin ( 2 P i (x-q)/p)+BlTE2 =A2 sin(2pi(x+q)/p) + B-2 - here 

2 5 : i SbSr* 2 °' 21 ' ^ 22 " Pr ° dUCed at Same rate ' ^ rela « on botSiS B0/A0 =B1/A1 
[0025] And push pull signals [ TE / TE and / 2 ] 1 of the side spots 21 and 22 Differential is taken and it 

2?^! T tu SinCC V s ne l GS f7 t0 arnu * e each S ain whe « the reinforcement of each spots 20 21 and 

™=™b%°\Tz Tm^r Dpp method becomes iike a bottom 

Here, the gain Gl and G2 which amplifier 34 and 32 has is Gl=l/2 and AO / A2 G2=A2 / A 1 » 
deformation DPP signal are TEP =A0 sin (1-cos (2piq/p)) (2pix/p) G2 A2 / Al, then a 

A next door, offset B0, Bl, and B-2 It is removed. 
[0027] In this case, since it is q=p/4, it is TEP =A0 sin (2pix/p) 

mnSiTi HP? 1 TEP beC ° me 311(1 accordin 8 to a deformation DPP method It will be obtained 
Snlf 1 C T Slgnal TES ° f 3 Sp0t methods Truck e ™ «gnal TEP of a defaSoPP 

SSS me^T T^J 1 ? ^ — 36 * ^ °* ** disk SS of the 
1 1 1 ? ' d 18 the error TES of a chan ge and 3 spot methods about a 

[0029] In this case, the disk distinction means 37 distinguishes the optical disk of lambda / 4 nit trains 
met V ° f lambd3/8 raiI ' md he " ^ t0 * ive thisdistmction™ the 'change ' 

Smf^^ 
=nS 

mrSifxf 3 dl8k ClasS by the size of a ^ modulation factor. 7 
0031] Next, actuation of the example constituted in this way is explained. Now as shown in drawing 

KUM, and LD, is set, it will be judged with the optical disk of lambda/4 of pit trains bv the disk 

u°,2 2 a l AS , Sh Ti n frora this condition, if a laser beam is irradiated from the laser diode 1 

used as a laser light source, after being divided into zero-order and the primary [ IfXZ ^by the 
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diffraction grating 2 and becoming a collimated beam through a polarization beam snlitter 1 ^ * 

:Xto^ S objecS? d ^ ° Pt,Cal ^ 35 1116 ^ Sp0t 20 - d Side ^ 2 1 -d 22 of 
[0033] In this case, if the Maine spot 20 is centering on a truck when the pitch of the truck T formed in 
an optical disk .is set to p, as shown in drawing^ , as for the side spots 2u3 122 of a Suf onW -o/4 
will irradiate the direction gap ****** 0 f a traHr nitrh fr™, a- u , • , , P ' y p 

located. 01 a frack P ltch from the truck core at which the Maine spot 20 is 

3 >t r .? e 3111011111 ° f [ wWch Was reflected from * e °Ptical disk ] Mitsunari lets an objective 
22!? Signal ? E ^ SF) aCCOrdin 8 t0 the dete ction quantity of light in 2 division lkht 

wZS&ZSg" ^ CO,nPOnen, ^ ,hC SWe 21 -< 22 " -«ved by 2 
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****** f t . . . . mi upucai oisk s set to p Only **p/4 irradiates the direction gap 

and 22 of "a ^Ddfiufw^n tL^ T at ^ the Maine S P ot 20 is ,ocated by the side spots 21 
IS is the tack error sSal TF^ iff ^ T*¥ ° f Hght by each side s P ots 21 22 at this time, 

the same eonfiguration as the eo^entiooll thine Cd'roM an^« m , ^^ .^fr CD of 
and the distanee betwee^ Jo sfde J£m Z 22 fc d« ^S"',*? 2 ° "l"? ^ ,0 either ' 



[Translation done.] 
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